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NORMALITY, HEALTH, AND VALUES* 


A. H. Maslow 


Brandeis University 


The words “normal” and “abnormal” cover so 
many different meanings that they have just about 
become useless. The strong tendency today is for 
psychologists and psychiatrists to substitute for 
these very general words the more specific concepts 
which are included under these heads. 


In general the attempts to define normality have 
been either statistical, or culturally relative, or 
biological-medical. However these are the formal 
definitions only, the “company” or Sunday defini- 
tions, not the everyday ones. The informal mean- 
ing carried by the word is just as definite as the 
professional ones. Most people have something 
else in mind when they ask the question, “What is 
normal?” For most people, even for the profession- 
als in their informal moments, this is a value 
question and in effect asks what we should value, 
what is good and bad for us, what we should worry 
about, and what we ought to feel guilty or virtu- 
ous about. I choose to interpret the title of this 
chapter in the lay sense as well as in the profes- 
sional sense. It is my impression that most of the 
technicians in the field do the same thing although 
they don’t admit it most of the time. There is a 
good deal of discussion about what normal ought 
to mean and rather little about what it does mean 
in context, in normal conversation. 


I think that the real reason for currently revived 
interest in this problem of the normal among psy- 
choanalysts, psychiatrists, and psychologists is the 
feeling that this is the great value question. When 
Erich Fromm talks about normality, he places it 
in the context of goodness, desirability, and value. 
So have increasingly most other writers in this 
area. This work now and for some time past has 
been very frankly an effort to construct a psychol- 


* This material was given as a lecture in the New York 
University course, “The Frontier of Knowledge, Integrative 
Concepts in Science, Philosophy, and Education,” given in asso- 
ciation with The Foundation for Integrated Education. It is 
to appear as a chapter in a book by Professor Maslow, Motiva- 
tion and Personality, to be published summer, 1954, by Harper 
and Bros. 


Psychological Progress in Understanding 


Human Nature and a Scientific Ethics 


ogy of values which might ultimately serve as a 
practical guide for ordinary people, as well as a 
theoretical frame of reference for professors of phi- 
losophy and other technicians. 


I can go even further than this. For many of 
these psychologists this whole effort is more and 
more admitted to be an attempt to do what the 
formal religions have tried to do and (for most 
people) failed to do, that is, to offer people an 
understanding of human nature in relationship to 
itself, to other people, to society in general, and 
to the world in general, a frame of reference in 
which they could understand when they ought 
to feel guilty and when they ought not to feel 
guilty. That is to say, we are working up what 
amounts to a scientific ethics. 

Now before we get to this important subject let 
us turn first to the various technical attempts to 
describe and define normality which have not 
worked well. 


1. Statistical surveys of human behavior tell us 
simply what is the case and what actually exists, 
and are supposed to be completely devoid of eval- 
uation. Unfortunately, most people, even scien- 
tists, are simply not strong enough to resist the 
temptation to approve of the average, of what is 
most common and most frequent, especially in our 
culture, which is so strong for the common man. 
For instance, Kinsey’s excellent survey of sexual 
behavior is highly useful for the raw information 
that it gives. But Dr. Kinsey and others simply 
can’t avoid talking about what is “normal” (mean- 
ing desirable). It is “average” in our society to have 
a sick, pathological sexual life (from the psychi- 
atric point of view). This doesn’t make it desirable 
or healthy. We must learn to say average when we 
mean average. 


2. The word “normal” very often is used as an 
unconscious synonym for traditional or habitual 
or conventional, and is usually meant to cloak the 
tradition in approval. I remember the turmoil 
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over women smoking when I went to college. It 
was not “normal,” our dean of women said, and 
forbade it. At that time it was also not normal 
for college women to wear slacks, or to hold hands 
in public. Of course what she meant was “This is 
not traditional,” which was perfectly true, and this 
implied for her “This is abnormal, sick, intrinsi- 
cally pathological,” which was perfectly false. A 
few years later the traditions changed and she was 
fired, probably because she was not “normal” by 
that time. 


3. A variant of this usage is to cloak tradition 
in theological approval. So called sacred books are 
interpreted very frequently as setting norms for 
behavior but the scientist pays as little attention 
to these traditions as to any other when they are 
not supported by known facts. 


4. Finally, the culturally relative may also be 
considered to be obsolete as a source of definition 
of normal, desirable, good, or healthy. The an- 
thropologists of course did us a great service at 
first in making us aware of our ethnocentrism. We 
had been as a culture trying to set up as absolute 
and species-wide criteria all sorts of local cultural 
habits like wearing pants or eating cows rather 
than dogs. A wider ethnological sophistication 
has dispelled many of these notions and it is gen- 
erally recognized that ethnocentrism is a serious 
danger. Nobody can speak for the whole species 
now unless he knows something about cultural an- 
thropology and something about a half a dozen or 
a dozen cultures at least, so that he is able to rise 
above his own culture or stand aside from it, and 
is thereby more able to judge the human species 
as a species and not as a neighborhood group. 


5. The main variant of this mistake is found in 
the idea of the well adjusted man. It may puzzle 
the lay reader to discover how hostile psychol- 
ogists have become to this seemingly sensible and 
obvious idea. After all, everyone wants his children 
to be well adjusted and part of the group, popular, 
admired, and loved by the friends of their own age. 
Our big question is “Adjusted to which group? 
Nazis, criminals, delinquents, drug addicts? Popu- 
lar with whom? Admired by whom?” In H. G. 
Wells’ wonderful short story, “The Valley of the 
Blind,” where all are blind, the sighted man is 
maladjusted. 


Adjustment means a passive shaping oneself to 
one’s culture, to the external environment. But 
supposing it is a sick culture? Or to give another 
example, we are slowly learning not to prejudge 
juvenile delinquents as being necessarily bad or 
undesirable on psychiatric grounds. Crime and de- 
linquency and bad behavior in children may rep- 
resent psychiatrically and biologically legitimate 
revolt against exploitation, injustice, and unfair- 
ness. 

Adjustment as usually defined is a passive rather 
than active process; its ideal is attained in the cow 
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or in the slave or anyone else who can be happy 
without individuality, even e.g., the well adjusted 
lunatic or prisoner. 

This extreme environmentalism implies infinite 
malleability and flexibility in the human being 
and unchangeability in reality. It is therefore 
status quo and fatalistic. It is therefore also un- 
true. Human beings are not infinitely malleable, 
and reality can be changed. 


6. In a completely different tradition is the 
medical-clinical custom of applying the word “nor- 
mal” to the absence of lesion, disease, or obvious 
malfunctions. The internist who can’t find any- 
thing physically wrong after a thorough examina- 
tion will say the patient is “normal” even though 
he’s in pain still. What he means is “By my tech- 
niques I can’t discover what is wrong with you.” 

What is taking the place of these various con- 
ceptions which we have learned to reject? The 
new frame of reference with which we are here 
concerned is still in process of development and 
construction. It cannot be said to be clearly seen 
yet or reliably supported by incontestable evi- 
dence at the moment. It is fair to characterize it 
rather as a slowly developing concept or theory 
which seems more and more probably to be the 
true direction of future development. 

Specifically my prediction or guess about the 
future of the normality idea is that some form of 
theory about generalized, species-wide, psycholog- 
ical health will soon be developed which will hold 
for all human beings no matter what their culture 
and no matter what their time. This is taking 
place on empirical as well as on_ theoretical 
grounds. This new form of thinking has been 
forced by new facts, of which I shall speak later. 


Drucker in his book on The End of Economic 
Man (New York, John Day Co., 1939) has pre- 
sented the thesis that Western Europe since the 
beginning of Christianity has been dominated by 
some four successive “ideas” or “concepts” as to 
the ways in which individual happiness and wel- 
fare should be sought. Each of these concepts or 
“myths” held up a certain type of man as ideal, 
and generally assumed that if only this ideal were 
followed, then individual happiness and welfare 
would be sure to result. ‘These concepts or myths 
are of the Spiritual Man of the sort that was re- 
garded as ideal during the Middle Ages, the con- 
cept of the Intellectual Man corresponding very 
crudely to the Renaissance. Then with the rise of 
capitalism and Marxism, the Economic Man has 
tended to dominate ideal thinking. More recently, 
and especially in the Fascist countries, it might 
also be fair to speak of a similar and parallel myth, 
namely, that of Heroic Man, heroic in the Nie- 
tzchian sense. 


It was Tolman’s thesis and it shall be mine that 
all of these myths have failed, and are now giving 
way to a new one which is slowly developing in 
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the minds of the most advanced thinkers and re- 
searchers on the subject and which may fairly be 
expected to come into flower in the next decade 
or two, namely, the concept of the Psychiatrically 
Healthy Man, or the Eupsychic Man, who is also 
in effect the Natural Man. We expect that this 
concept may affect our era as profoundly as have 
the ones mentioned by Drucker. 


Now let me try to present briefly and at first 
dogmatically the essence of this newly developing 
conception of the psychiatrically healthy man. 
First of all and most important of all is the strong 
belief that man has an essential nature of his own, 
some skeleton of psychological structure which 
may be treated and discussed analogously with his 
physical structure, that he has needs, capacities, 
and tendencies which are genetically based, some 
of which are characteristic of the whole human 
species, cutting across all cultural lines, and some 
of which are unique to the individual. Secondly, 
there is involved the conception that full health 
and normal and desirable development consists in 
actualizing this nature, in fulfilling these poten- 
tialities, and in developing into maturity along 
the lines that this hidden, covert, dimly-seen essen- 
tial nature dictates because it is good or neutral 
rather than evil. Thirdly, it is now seen clearly 
that psychopathology in general results from the 
denial or the frustration or the twisting of man’s 
essential nature. By this conception what is good? 
Anything that conduces to this desirable develop- 
ment in the direction of actualization of the inner 
nature of man. What is bad or abnormal? Any- 
thing that frustrates or blocks or denies the essen- 
tial nature of man. What is psychopathological? 
Anything that disturbs or frustrates or twists the 
course of self-actualization. What is psychotherapy, 
or for that matter any therapy of any kind? Any 
means of any kind that helps to restore the person 
to the path of self-actualization and of develop- 
ment along the lines that his inner nature dictates. 


At first blush, this conception reminds us a great 
deal of the Aristotelian and Spinozist ideas of the 
past. In truth, we must say that this new concep- 
tion has much in common with the older philos- 
ophies. But we must also point out that we now 
know a great deal more than Aristotle and Spinoza 
about the true nature of the human being. We 
know in any case enough to understand what their 
mistakes and shortcomings were. 


I suppose that if I had to put into a single 
phrase the contrast between the Aristotelian the- 
ory and the modern conceptions of Kurt Gold- 
stein, and Erich Fromm, and Karen Horney, and 
others, I would maintain that the essential differ- 
ence was that we can now see not only what man 
is, but what he may become. That is to say that 
we can see not only surface, not only the actual- 
ities, but the potentialities as well. We know now 
what lies hidden in man, what lies suppressed and 


neglected and unseen. We are now able to judge 
the essential nature of man in terms of what his 
possibilities, what his potentialities, what his high- 
est possible development may be, instead of rely- 
ing only on external observations. 


Another advantage that we have over Aristotle 
is that we have learned from these same dynamic 
psychologists that self realization cannot be at- 
tained by intellect or rationality alone. You re- 
member that Aristotle had a hierarchy of human 
capacities in which reason took the top place. 
Along with this went inevitably the notion that 
reason contrasted with and struggled with and was 
at odds with man’s emotional and instinctoid na- 
ture. But we have learned from the study of psy- 
chopathology and psychotherapy that we must 
modify considerably our picture of the psycholog- 
ical organism to respect equally rationality, emo- 
tionality, and the conative or wishing and driving 
side of our nature. Furthermore, from our empir- 
ical studies of the healthy man we have learned 
that these are definitely not at odds with each 
other, that these sides of human nature are not 
antagonistic but are cooperative and synergic. The 
healthy man is all of a piece, integrated, we might 
say. It is the neurotic person who is at odds with 
himself, whose reason struggles with his emotions. 
The result of this split has been that not only the 
emotional life and the conative have been mis- 
understood and badly defined, but that also we 
realize now that the conception of rationality that 
we inherited from the past is also wrongly under- 
stood and wrongly defined. As Erich Fromm has 
said, “Reason by becoming a guard set to watch 
its prisoner, human nature, has become a prisoner 
itself and thus both sides of human nature, rea- 
son and emotion, were crippled.” We must all 
agree with Fromm that the realization of the self 
occurs not only by acts of thinking but rather by 
the realization of man’s total personality, which 
includes the active expression not only of his in- 
tellectual but also his emotional and instinct-like 
capacities. 


Once granted reliable knowledge of what man 
can be under “certain-conditions-which-we-have- 
learned-to-call-good,” and granted that he is happy, 
serene, self-accepting, unguilty, and at peace with 
himself only when he is fulfilling himself and be- 
coming what he can be, then it is possible and 
reasonable to speak about good and right and bad 
and wrong and desirable and undesirable. 


If it is objected by the technical philosopher 
“How can you prove that it is better to be happy 
than unhappy?” then even this question can be 
answered empirically, for if we observe human 
beings under sufficiently wide conditions, we dis- 
cover that they, they themselves, not the observer, 
choose spontaneously to be happy rather than un- 
happy, comfortable rather than pained, serene 
rather than anxious. In a word, human beings 
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choose health rather than illness, all other things 
being equal (with the one real proviso that they 
choose for themselves and that the conditions be 
of a kind that will be discussed later). 


This answers also the customary philosophical 
objection to the means-end value propositions 
with which all are familiar (if you want end-x, you 
ought to do means-y) (“You ought to eat vitamins, 
if you want to live longer’). We now have a differ- 
ent approach to this proposition. We know empir- 
ically what the human species wants, e.g., love, 
safety, absence of pain, happiness, prolongation of 
life, knowledge, etc. We can then say not “If you 
wish to be happy, then .. .” but “If you are a 
sound member of the human species, then. . . .” 


This is all true in the same empirical sense that 
we casually say a dog prefers meat to salad, or that 
goldfish need fresh water, or that flowers prosper 
best in the sun. I maintain firmly then that we 
have been making descriptive, scientific statements 
rather than normative ones. 


Even a stronger way of saying this is that it is 
today possible to distinguish in a single moment 
of time what a man is and what he could be. You 
are all familiar with the fact that the human per- 
sonality is organized into layers, or depths. That 
which is unconscious and that which is conscious 
coexist, even though they may contradict each 
other. One is (in one sense); the other also is 
(in another deeper sense) and could one day come 
to the surface, become conscious, and then be in 
that sense. 


In this frame of reference, you can understand 
that people who behave badly may yet be loving 
deep down. If they manage to actualize this species- 
wide potentiality, they become healthier men, and 
in this special sense, more “normal.” 

The only real differences between man and all 
other beings is that first, his needs, his preferences, 
his instinct-remnants are weak and not strong, 
equivocal not unequivocal, that they leave room 
for doubt, uncertainty and conflict, that they are 
all too easily overlaid and lost to sight by culture, 
by learning, by the preferences of other people.’ 
Through the ages we have been so used to think- 
ing of instincts are univocal, unmistakable, strong 
and powerful (as they are in animals) that we 
never saw the possibility of weak instincts. Sec- 
ondly, the age old assumption that our deepest 
impulses are evil seems to be wrong; our deepest 
nature is either neutral or good. 


We do have a nature, a structure, a shadowy 
bone-structure of instinctoid tendencies and capac- 
ities, but it is a great and difficult achievement to 
know it in ourselves. To be natural and sponta- 
neous, to know what one is, and what one really 


1Dr. Lucie Jessner has also suggested the possibility that 
these needs may be kept weak by the specifically human pro- 
pensity to over-gratify or to gratify too soon after a previous 
gratification. 
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wants, is a high culmination that comes only rarely 
and with great good fortune. 

Let us sum up then. What has been affirmed is 
that man’s inherent design or inner nature seems 
to be not only his anatomy but also his most basic 
needs, desires, and psychological capacities. And 
secondly, this inner nature is usually not obvious 
and easily seen, but is rather hidden and unful- 
filled. 

And how do we know that these needs and con- 
stitutional potentialities are “inherent design’? Of 
twelve separate lines of evidence and techniques 
of discovery I shall mention now only the four 
most important. First, frustration of these needs 
and capacities is psychopathogenic, i.e., it makes 
people sick. Second, their gratification is healthy- 
character-fostering (eupsychogenic), as neurotic 
needs are not. That is, it makes people healthy 
and better. Third, they spontaneously show them- 
selves as preferences under “free” conditions. 
Fourthly, they can be directly studied in relatively 
healthy people. 

We cannot look alone to introspection of con- 
scious needs or even to description of unconscious 
needs because, phenomenologically, neurotic needs 
and inherent needs all feel alike. They press 
equally for gratification, for the monopolizing of 
consciousness, and their introspected qualities are 
not different enough from each other to enable 
the introspector to differentiate them except per- 
haps at the end of his life and in retrospect (as did 
Ivan Ilyitch), or in moments of special insight. 

No, we must have some other external variable 
to correlate with, to co-vary with. In effect this 
other variable has been the neurosis-health con- 
tinuum. We are now pretty well convinced that 
nasty aggressiveness is reactive rather than basic, 
effect rather than cause, because as a nasty person 
gets healthier in psychotherapy, he gets less vi- 
cious; and as a healthier person gets more sick, he 
changes in the direction of more hostility, more 
venom, and more viciousness. 

Furthermore, we know that giving gratification 
to neurotic needs does not breed health as does 
gratification of basic inherent needs. Giving a 
neurotic power-seeker all the power he wants does 
not make him less neurotic, nor is it possible to 
satiate his neurotic need for power. However 
much he is fed he still remains hungry. It makes 
little difference for ultimate health whether a neu- 
rotic need be gratified or frustrated. 

It is very different with basic needs like safety 
or love. Their gratification does breed health, 
their satiation is possible, their frustration does 
breed sickness. 

The same seems to be true for individual po- 
tentialities like intelligence, or strong tendency to 
activity. (The only data we have here are clinical.) 
Such a tendency acts like a drive that demands 
fulfillment. Gratify it and the person develops 
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nicely; frustrate it and block it and various subtle 
troubles, not yet very well known, develop at once. 

The most obvious technique of all, however, is 
the direct study of people who are actually healthy. 
We certainly know enough now to be able to se- 
lect out relatively healthy people, especially now 
that we have available such projective tests as the 
Rorschach and the TAT. Granted that we can’t 
find perfect specimens, still it may be expected 
that we can learn more about the nature, for exam- 
ple of radium when it is relatively dilute, e.g., 2%. 

Research has demonstrated the possibility that 
a scientist could study and describe normality in 
the sense of excellence, perfection, ideal health, 
the fulfillment of human possibilities. If we know 
what good people are like or can be like, then it 
becomes possible for the human species (who 
mostly want to be good) to model themselves upon 
these paragons and to learn and improve thereby. 

The most fully studied example of inherent de- 
sign is the love need. With this we can illustrate 
all four of the techniques so far mentioned for 
differentiating the inherent and universal in hu- 
man nature from the accidental and local. 


(1) It is agreed upon by practically all therapists 
that when we trace a neurosis back to its begin- 
nings we shall find with great frequency a depriva- 
tion of love in the early years. Several semi-experi- 
mental studies have confirmed this in infants and 
babies to such a point that radical deprivation of 
love is considered dangerous even to the life of 
the infant. That is to say, the deprivation of love 
leads to illness. 


(2) These illnesses, if they have not gone so far 
as to be irreversible, are now known to be curable 
especially in young children by giving affection and 
loving-kindness. Even in adult psychotherapy and 
analysis of more serious cases, there is now good 
reason to believe that one thing that the therapy 
does is to make it possible for the patient to receive 
and utilize the love which heals. Also there is a 
mounting mass of evidence to prove a correlation 
between affectionate childhood and a _ healthy 
adulthood. Such data add up to the generalization 
that love is a basic need for healthy development 
of the human being. 


(3) The child in the situation where he is per- 
mitted free choice, and granted that he is not yet 
warped and twisted, prefers affection to non-affec- 
tion. We have no true experiments yet to prove 
this, but we have a huge amount of clinical data 
and some ethnological data to support this con- 
clusion. The common observation that children 
prefer an affectionate teacher or parent or friend 
to the hostile or cold teacher or parent or friend 
illustrates what I mean. The crying of infants tells 
us that they prefer affection to non-affection, in 
for instance the Balinese situation. The adult Bali- 
nese doesn’t need love as the adult American does. 
Balinese children are taught by bitter experiences 


not to ask for it and not to expect it. But they 
don’t like this training; the children weep bitterly 
while being trained not to ask for love. 


(4) Finally, what do we find descriptively in 
healthy adults? That practically all (though not 
quite all) have led loving lives, have loved and 
been loved. Furthermore, they are now loving peo- 
ple. And finally and paradoxically, they need love 
less than the average man does, apparently because 
they already have enough. 

A perfect parallel which makes these points 
more plausible and more common sense is sup- 
plied by any other of the deficiency diseases. Sup- 
posing an animal lacks salt. First this produces 
pathology. Second, extra salt taken into the body 
cures or helps these sicknesses. Third, a white rat, 
or a human that lacks salt when given a choice 
will prefer salt laden foods, that is, will eat salt 
in unusually large quantities and, in the case of 
the human, will report subjective cravings for salt 
and that it tastes especially good. Fourth, we find 
that healthy organisms, already having enough 
salt, do not specially crave it or need it. 

We may therefore say that just as an organism 
needs salt in order to attain health and avoid ill- 
ness, so also does it need love for the same reasons. 
In other words, we can say that the organism is so 
designed that it needs salt and love. 

We have spoken much of “good conditions” of 
permissiveness, etc. These refer to the special con- 
ditions of observation that are so often necessary 
in scientific work and are the equivalent of say- 
ing “This is true under such and such circum- 
stances.” 

Let us turn to this problem of what constitutes 
good conditions for the revelation of original na- 
ture to see what contemporary dynamic psychol- 
ogy has to offer on the subject. 


If the upshot of what we have already said is 
that the organism has a vaguely delineated, intrin- 
sic nature of its own, it is quite clear that this 
inner nature is a very delicate and-subtle some- 
thing rather than being strong and overpowering 
as it is in lower animals, who are never in any 
doubt about what they are, what they want, and 
what they don’t want. The human needs for love, 
or for knowledge, or for a philosophy are weak 
and feeble rather than unequivocal and unmistak- 
able; they whisper rather than shout. 

In order to discover what a human being needs 
and what he is, it is necessary to set up special 
conditions that foster expression of these needs 
and capacities that encourage and make them pos- 
sible. In general these conditions may all be 
summed up under the one head of “permissive- 
ness to gratify and to express.” How do we know 
what is best for pregnant white rats to eat? We 
give them free choice from among a wide range of 
possibilities, and we let them eat whatever they 
want, whenever they want it, and in any quanti- 
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ties or patterns they choose. We know it is best 
for a human infant to be weaned in an individual 
fashion, i.e., whenever it is best for him. How do 
we determine this? Certainly we can’t ask the in- 
fant, and we have learned not to ask the old school 
pediatrician. We give the baby a choice; we let 
him decide. We offer him both the liquid and the 
solid food. If the solid food appeals to him he will 
spontaneously wean himself from the breast. In 
the same way we have learned to let the child tell 
us when he needs love, or protection or respect or 
whatever by setting up a permissive, accepting, 
gratifying atmosphere. We have learned that this 
is the best atmosphere for psychotherapy, indeed 
the only possible one, in the long run. Free choice 
from among a wide range of possibilities has been 
found useful in such diverse social situations as 
choosing roommates in institutions for delinquent 
girls, choosing teachers and courses in college, 
choosing bombardier crews, etc. (I leave aside the 
knotty but important question of desirable frus- 
tration, of discipline, of setting limits to gratifica- 
tion. I wish to point out only that while permis- 
siveness may be best for our experimental purpose, 
it need not also be best for, e.g., bringing up good 
American citizens.) 


From the point of view then of fostering self- 
actualization or health, a “good’’ environment (in 
theory) is one which offers all necessary raw mate- 
rials and then gets out of the way and stands aside 
to let the organism itself utter its wishes and de- 
mands and make its choices. 


It has been my pleasure recently to work up a 
speculative description of a psychological Utopia 
in which all men are psychologically healthy, 
Eupsychia, I call it. From what we know of healthy 
people, could we predict the kind of culture that 
they would evolve if 1,000 healthy families mi- 
grated to some deserted land where they could 
work out their own destiny as they pleased? What 
kind of education would they choose? Economic 
system? Sexuality? Religion? 


I am very uncertain of some things—economics 
in particular. But of other things Iam very sure. 
And one of them is that this would almost surely 
be a highly anarchistic group, a laissez faire but 
loving culture, in which people (young people 
too) would have much more free choice than we 
are used to, and in which wishes would be re- 
spected much more than they are in our society. 
People wouldn’t bother each other as much as we 
do, would be much less prone to press opinions or 
religions or philosophies or tastes in clothes, or 
food or art or women on their neighbors. In a 
word, the inhabitants of Eupsychia would tend 
to be permissive, wish-respecting, and gratifying 
(whenever possible), would frustrate only under 
certain conditions which I have not attempted to 
describe, and would permit people to make free 
choices wherever possible. Under such conditions, 
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the deepest layers of human nature could show 
themselves with great ease. 


I must point out that adult human beings con- 
stitute a special case. The free choice situation 
does not necessarily work for people in general — 
only for healthy ones. Sick, neurotic people make 
the wrong choices; they don’t know what they 
want, and even when they do, don’t have courage 
enough to choose correctly. When we speak of 
free choice in human beings, we refer either to 
healthy adults or children who have not yet been 
twisted into the shape of the average. Most of the 
good experimental work with free choice has been 
done with animals. We have also learned a great 
deal about it at the clinical level from the analysis 
by psychotherapeutic processes. 


There is another important problem that con- 
fronts us as we struggle to understand this newer 
conception of normality and its relationship to en- 
vironment. One theoretical consequence would 
seem to be that perfect health needs a perfect 
world to live in and to make it possible. In actual 
research, it doesn’t seem to work out that way 
exactly. 


It is possible to find extremely healthy individ- 
uals in our society, which is very far from perfec- 
tion. Certainly these individuals are not perfect, 
but they certainly are as fine people as we can now 
conceive. Perhaps at this time and in this culture 
we just don’t know enough about how perfect 
people can get. 


In any case, research has established an impor- 
tant point in discovering that individuals can be 
healthier, even much healthier, than the culture 
in which they grow and live. This is possible pri- 
marily because of the ability of the healthy man to 
be detached from his surroundings, which is the 
same as saying that he lives by his inner laws rather 
than by outer pressures. 


Our culture is democratic enough to give a very 
wide latitude to individuals to have the characters 
that they please, so long as their external behavior 
is not too unusual. Healthy individuals are not 
externally visible; they are not marked off by un- 
usual clothes, or manners, or behavior. It is an 
inner freedom that they have. So long as they are 
independent of the approval and disapproval of 
other people, and seek rather self-approval, so long 
may they be considered to be psychologically au- 
tonomous, i.e., relatively independent of the cul- 
ture. External freedom seems to be less important 
than inner freedom, and it will probably turn out 
that influences like Senator McCarthy are more 
dangerous to psychological health than Al Capone. 
Tolerance and freedom of taste and opinion seem 
the key necessities. 

To sum up, what research we have points to the 
conclusion that while a good environment fosters 
good personalities, this relationship is far from 
perfect, and furthermore, the definition of good 





environment has to change markedly to stress spir- 
itual and psychological rather than material and 
economic. 

Clearly the pendulum is swinging away from the 
extreme environmentalism implied by older defini- 
tions of normality, e.g., the adjustment to it. Here 
I think I speak for all dynamic psychologists but 
not for the behaviorists who still stress learning 
rather than the inherent structure of the organism. 

Now coming back to the question with which 
we started, the nature of normality, we have come 
close to identifying it with the highest excellence 
of which we are capable. But this ideal is not an 
unattainable goal set out far ahead of us; rather 
it is actually within us, existent but hidden, as 
potentiality rather than as actuality. 

Furthermore, it is a conception of normality 
which I claim is discovered rather than invented, 
based on empirical findings rather than upon 
hopes or wishes. It implies a strictly naturalistic 
system of values which can be enlarged by further 
empirical research with human nature. Such re- 
search should be able to give us answers to the 
age-old questions ‘“‘How can I be a good man?” 
“How can I live a good life?” ‘How can I be fruit- 


ful?” “Happy?” “At peace with myself?” If the 
organism tells us what it needs —and therefore 
what it values — by sickening and withering when 
deprived of these values, this is the same as telling 
us what is good for it. 

One last point. The key concepts in the newer 
dynamic psychology are spontaneity, release, natu- 
ralness, self-acceptance, impulse-awareness, gratifi- 
cation. They used to be control, inhibition, disci- 
pline, training, shaping, on the principle that the 
depths of human nature were dangerous, evil, 
predatory, and ravenous. Education, family train- 
ing, bringing up children, acculturation in gen- 
eral were all seen as a process of bringing the 
darker forces within us under control. 

See how different are the conceptions of society, 
law, education, and family which are generated by 
these two different conceptions of human nature. 
In the one case they are restraining and control- 
ling forces; in the other they are gratifying and 
fulfilling. 

If this conception which identifies normality 
with ideal health holds up, we shall have to change 
not only our conceptions of individual psychology 
but also our theories of society. 





THE SCIENTIST’S RESPONSIBILITY FOR THE INTERPRETATION 


OF CONCEPTS TO LAYMEN* 


Kirtley F. Mather 
Harvard University 


In today’s world, there is great popular respect 
for the scientist as a technician dealing with nutri- 
tion and food supplies, with remedial drugs and 
health, with increased efficiency in transportation 
and communication, with mechanical marvels and 
wonder-working calculating devices. Even the new 
and truly revolutionary weapons of modern war- 
fare, for which he is responsible, are applauded by 
many grateful citizens. In so far as the inventive 
genius of the scientist is applied to things, he is 
regarded with admiration and approval by the re- 
cipients and users of the new machines, materials, 
and techniques. 

But there is great popular skepticism concern- 
ing the ability of the scientist in the areas of eco- 
nomics, politics, and social organization. His will- 
ingness to appraise, as objectively as possible, all 
proposals and suggestions from whatever source 


* This is a summary of a paper presented in the American 
Association for the Advancement of Science symposium, Section 
K, “The Individual Scientist in Today’s World”; December 29, 
1953. It has also appeared this month in Science, Vol. 119, pp. 
299-300. 


is bad enough. His readiness to try experiments 
that might challenge long-established, time-hal- 
lowed procedures is even worse. And when one 
comes to international affairs, the scientist’s deeply 
embedded sense of fraternity among those who 
seek knowledge in the same field of investigation, 
regardless of their nationality, is almost certain 
to expose him to the charge that he is “‘soft” in his 
thinking about the United States vis-a-vis other 
nations. 

This low appraisal of the scientist-citizen is an 
important aspect of the anti-intellectualism that 
today appears all too commonly in the climate 
of public opinion. It has been encouraged and 
strengthened by conservative politicians and dem- 
agogues who say to the scientist, in effect: ‘“Con- 
tinue your research. Improve the machinery. De- 
sign new gadgets. Create more powerful weapons. 
But stick to your laboratories. We will determine 
how, and for what purposes, all these things shall 
be used in practical, everyday life.” 

The age-old cleavage between the idealistic 
scholar and the hard-fisted man of affairs has not 
been effectively healed by all the expenditure for 
universal education upon which the founders of 
our republic placed such emphasis as the preserver 
of democracy. Moreover, a chasm, with somewhat 
different orientation, is widening between a scien- 
tific “elite” and a nonscientific “herd,” despite all 
the valiant efforts of those engaged in education 
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at all levels from the kindergarten to the adult 
education center. The danger to the unity and 
therefore the welfare and security of our nation 
is obvious. 

There is of course an almost insurmountable 
barrier of vocabulary between the specialist in 
nearly every field of scientific research and the 
man-in-the-street who lacks training in the spe- 
cialist’s particular subject. But the vocabulary bar- 
rier is not a threat to the community. Indeed it 
exists between scientists themselves, without pre- 
venting such cooperative activities and such unity 
of spirit as are exemplified in the meetings of the 
broadly inclusive Association under whose aus- 
pices we meet today. 

There is also the well-known schism between 
the directives of reason and the mandates of emo- 
tion that has frequently been viewed with alarm, 
and rightly so, but this is not the crux of the mat- 
ter now in hand. Sad indeed would be the day — 
which fortunately will never come — when human 
emotions are completely expurgated by the sear- 
ing flame of pure reason. Rather, let us strive 
merely to purify our emotions a bit; use reason 
now and then to help us distinguish between 
worthy and unworthy emotions; retain a judicious 
mixture of the two elements of life that when 
properly yoked can go far toward making life 
worth while. 

The chasm to which I have referred is much 
more fundamental. It separates those whose minds 
are frequently and skillfully engaged in concep- 
tual thinking from those who have neglected to 
cultivate that peculiarly human, mental ability. 
It distinguishes those who actively seek insight and 
meaning, from those who merely know how to do 
that which they have been trained to do. On one 
side are the minds constantly alert to the possibil- 
ity of new generalizations and relationships; on 
the other are minds stocked with a greater or lesser 
array of factual data, but insecure and frustrated 
because of inability to make adequate adjustment 
to new experiences or circumstances. 

I have referred to a scientific “elite,” divided by 
this chasm from the rest of the world, but I am 
not sure that the adjective is correct. A similar 
distinction may be made among artists; here the 
contrast is between the maestro and the imitator, 
the truly great artists, few in number, and the host 
of lesser artists. Likewise in religion, the same dis- 
tinction may be made between the prophet and 
the priest. In politics, a similar gulf commonly 
separates the statesman from the mere politician. 
But within the framework of this scientific gather- 
ing, it is appropriate to focus attention upon those 
aspects of the problem that affect the vitality and 
usefulness of science. 

For science and the scientist this separation of 
mankind into two disparate groups poses an in- 
creasingly poignant problem. Scientific research is 
becoming ever more dependent upon popular sup- 
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port. There is no reason for anxiety about the 
support of practical applications of scientific con- 
cepts or the technologic development of new ideas 
conceived in research laboratories. Industrial prog- 
ress and military strength depend so obviously 
upon the technician that his comfortable niche in 
the social structure is indefinitely ensured. In 
sharp and dangerous contrast, the continuing sup- 
port of fundamental research, as distinguished 
from applied science, is in a sadly precarious posi- 
tion. Such research requires financial backing. It 
also requires an environment of freedom. The 
present climate of public opinion is scarcely favor- 
able for either. 

The responsibility of the scientist for ameliorat- 
ing that climate is both selfish and unselfish. He 
desires, of course, a better opportunity for his own 
personal achievements and he has deep commit- 
ments to the progress of science in general. But he 
is also responsible for human welfare and the 
health of society at large. He knows that in the 
last analysis the security of the nation depends 
upon the vitality of the fundamental research in 
which its creative scientists are engaged. 

To respond victoriously to the challenge im- 
plicit in the contemporary ebb of confidence in 
science and scientists, it is necessary for the scien- 
tist to interpret his work to the layman in terms 
of concepts and mental constructs, rather than in 
terms of gadgets and applied techniques. This in- 
terpretation, however, must be something more 
than an inculcation of knowledge concerning the 
new concepts of each new stage in the forward 
march of science. It is the process of conceptual 
thinking that must be explained, the scientific 
habit of mind that must be made attractive. 

Fortunately, conceptual thinking is not nearly 
as esoteric as many seem to believe. The human 
brain normally and constantly scans the sense data 
of experience to select those that seem to have sig- 
nificance. Patterns are perceived in the regular- 
ities of occurrence or relationship. Concept« that 
explain, or account for, the observed regularities 
and patterns are a result of the natural function- 
ing of the brain. Even the simplest and most prim- 
itive of concepts lead to prediction and further 
observation and generalization. 

The fundamental concepts of even the most 
complicated of modern sciences can be compre- 
hended by almost everybody. That, indeed, is one 
of the earmarks of a fundamental concept; it ex- 
plains what appears to be complex and chaotic in 
terms of relationships that give significance and 
meaning. Concepts are mind-stretching; they en- 
large the horizon of one’s mental grasp. They are 
also mind-satisfying; they rejoice the spirit of man. 
These satisfactions that every scientist feels when 
he has successfully used inductive reasoning to 
solve his problems can be shared by most laymen. 

Scientists are handicapped in their endeavor to 
share fundamental concepts with the layman be- 
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cause they have not yet succeeded in sharing fun- 
damental concepts with one another. The process 
of conceptual thinking is, however, universally ac- 
claimed by every research scientist, and its power 
and virtue are known to all who have made effec- 
tive use of it. Its nature can therefore be pro- 
claimed with a unanimous voice, a voice that will 
carry across the chasm and make at least some im- 
pact on the attitudes of those within range. 


It will, however, be necessary for scientists to 
seek concepts that unite not only the sciences with 
one another but also the sciences with the arts and 
the humanities. That such concepts can be found 
is a part of the faith of many modern men. It is 
in fact a faith that is held implicitly if not explic- 
itly by every man who seeks a truly satisfying phi- 
losophy of life, who really believes that life has 
meaning. When found, such ineffably basic con- 
cepts should be proclaimed to all the world. 


As a first approximation to a universal, funda- 
mental concept, I would suggest that the concept 
of order in the universe is basic in all science. The 
regularity may be of a statistical nature, rather 
than individual, but the result is orderliness just 
the same. There is indeed much evidence even of 
spiritual law in the world of nature. 

The concept of a universe of law and order has 


fallen into sad neglect in these years of our lives. 
Chaos seems to be a characteristic of modern life. 





The old foundations have crumbled. Ancient ver- 
ities no longer undergird the morals and ethics 
of modern man. To a distraught society the scien- 
tist may speak words of wisdom. 

Freedom is a function of order, not of disorder. 
It may be found only within the pattern or frame- 
work of an orderly universe. And that is the uni- 
versal pattern which scientists discern. 

Much progress has already been made in the 
search for the basic concepts that will integrate the 
many segments of knowledge and of life that now 
seem fragmented and unrelated. Many men, work- 
ing in widely varied disciplines of thought, are 
actively concerned with this search. The Founda- 
tion for Integrated Education, of which I have the 
honor to be president, has brought a few such re- 
searchers together. But this is in its very nature 
a cooperative enterprise and more workers are 
needed. With research, education must be com- 
bined, as indicated by the name of the Founda- 
tion. Too much of our so-called “General Educa- 
tion” is concerned with the acquisition of factual 
data culled from a broad array of sources. It is 
conceptual thinking that should be stressed; in- 
tegrative concepts that should be made known. 

Here then is the contribution that scientists may 
make toward the ordering of our chaotic world. 
More widespread understanding of the scientific 
approach to knowledge may yet save that world 
from disintegration. 





INTEGRATIVE PROGRAMS IN COLLEGES 


WASHINGTON STATE COLLEGE 


Among the many colleges and universities which 
have instituted or are initiating integrated educa- 
tion courses on their campuses is the State College 
of Washington. The experiment there is of some 
duration, since it was begun in 1946, and the evo- 
lution of the courses, with subsequent changes in 
subject matter and presentation, is of interest to 
other colleges with similar programs. 


The progress of integrated education (which 
began simply as general education) in Washington 
State has gone through a number of phases and 
revisions since its inception. Dr. P. J. Rempel, Co- 
ordinator of General Education, has summed up 
the general picture: 


“It seems probable that many colleges and uni- 
versities, in their attempts to introduce general 
education courses, have had experiences similar to 
those of the State College of Washington. Respon- 
sible people on the staff were convinced that the 
general education movement represented a logical 
means to counteract the tendency toward greater 


and greater particularization. The desired courses 
were organized, added to the curriculum, instruc- 
tors were appointed, and students invited to en- 
roll. General education had arrived! 

“By the fall of 1951, one of the four courses was 
moribund, another was losing ground rapidly, a 
third was growing very slowly, and the fourth was 
thriving. In October 1951, a new beginning was 
made, based on certain assumptions, among which 
were the following: 1. General education is funda- 
mentally a philosophy, or it is nothing. 2. The 
philosophy of general education must become an 
intrinsic component of the instructor’s personal- 
ity. 3. Integration, as a process, can be carried out 
only by the student. 

“In order that these assumptions might be put 
to the test, certain steps were taken: 1. One per- 
son, an interested person, was given primary re- 
sponsibility for the development of the integrated 
course in each of four areas, humanities, biological 
sciences, physical sciences, and social sciences. 2. In 
order that the instructors might have opportunity 
to develop a philosophy which would create con- 
ditions in the classroom in support of integration, 
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it was decided that all persons involved in the 
teaching of the four courses meet weekly for study 
and discussion. 3. Student enrollment was limited 
so that the individual student might become more 
significant as a total person rather than as an aca- 
demic entity alone.” 

The integrated course in the humanities is 
under the direction of Dr. Lawrence A. Springer. 
When the course was instituted in the fall of 1946, 
three instructors were responsible, and the class- 
room procedure was a combination of two hours 
lecture and one hour discussion each week. Dr. 
Springer reports that certain physical difficulties 
and limitations were obvious at the outset. These 
arose mainly from the large number of students 
enrolled, most of whom were not prepared for a 
course of this type, from lack of adequate over-all 
planning and amount of time which could be de- 
voted to the course, from lack of funds, and from 
the fact that the proposed objective of the course 
was so ambitious (to study western civilization 
from Homer through the nineteenth century) that 
it could not be accomplished, and there was much 
open criticism from the faculty that the course 
was not academically sound. Much has been done 
during the past seven years to correct these difh- 
culties. A second-semester course has been added, 
and students may take either course or both in any 
order. The first (one semester) is a study of 
Greek, Roman, and Medieval civilizations, inte- 
grating history, philosophy, literature, and the 
fine arts. Of this Dr. Springer says: ““The imme- 
diate criticism is that the course is superficial. The 
criticism would be valid if a survey of the three 
cultures were attempted. I do not contend that 
superficiality can be eliminated, but it can be ma- 
terially lessened by taking works which represent 
the peak of a culture and by emphasizing that 
period in each culture which seems to have struck 
the most happy balance for the arts.’’ The second 
course (one semester) is a study of the Renaissance 
and modern period to the late nineteenth century, 
again with no attempt at a survey. 

“Integration is an elusive objective,” Dr. 
Springer writes. “Even if space permitted a day- 
to-day account of classroom procedure, it would 
be difficult, if not impossible, to formulate an 
integrating method. No list of great works or 
other materials, no specific teaching devices will 
automatically bring about an integration of ideas. 
After all, integration, if it comes at all, comes from 
within; the instructor can only assist in the proc- 
ess. The instructor who ‘integrates’ for the stu- 
dents is accomplishing nothing. We may assume 
that students have a multitude of scattered con- 
cepts when they come to college. The integrated 
courses give the student an opportunity to bring 
those concepts together into some sort of pattern. 
What happens within the individual student is the 
real test of an integrated course. Unfortunately, 
that ‘something’ which takes place within the stu- 
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dent cannot always be tested, and often it is not 
evident until years later.” 

In evaluating the whole humanities course, Dr. 
Springer says, “The success or failure of the inte- 
grated courses in the humanities, I am convinced, 
will greatly influence the fate of the humanities in 
the college curriculum. These are courses that re- 
veal to students, and indirectly to faculty outside 
the field, what the humanistic studies are. We 
must prove to those outside the field that the study 
of the humanities is vital and (we dare to say) 
practical in the chaotic world of today.” 

In the integrated course in physical science, 
called “Heat Energy in Man’s Physical World,” 
mathematics and all areas of the physical sciences 
are represented: astronomy, meteorology, geology, 
chemistry, and physics. Dr. Alfred B. Butler de- 
scribes the course as follows: 

“In order that the student may become well ac- 
quainted with each of these subjects, the course is 
planned so that the student studies a single phase 
of these areas (heat energy being the selected 
phase), and will use that same phase of work over 
and over again throughout the course. The at- 
tempt is made to study areas of each field in which 
heat energy is involved and to keep from being 
enticed too far from our central theme. 

“There are no prerequisites to the course. The 
class meets three times a week — once in a large 
group for special demonstrations, lectures, tests, 
etc., and twice in smaller discussion groups where 
students feel free to ask questions and get to know 
teacher and classmates better.” 

The subject matter is divided into sub-areas, 
covering, first, the structure of matter, its chemi- 
cal and physical properties, etc. Second, character- 
istics of water and carbon dioxide are covered, 
using the graphical method of presenting data. 
The third sub-area concerns heat exchanges in the 
atmosphere; the fourth, a study of heat within the 
earth. A fifth sub-area is concerned with the ex- 
planation of the presence, origin, patterns of use, 
and prognosis for the earth’s energy, which neces- 
sarily involves a look at the stars and the geologic 
time scale. 

So far as method goes, Dr. Butler says, “Great 
emphasis is placed on demonstrations, particularly 
those in which the student takes an active part. 
We raise such questions as, “Why did this happen? 
What went wrong?’ Great care is taken to assure 
understanding as we go along. Especial emphasis 
is placed on the assumptions which are made in 
any experiment and the effect of any errors in- 
curred on the final outcomes.” 

A questionnaire circulated among the students 
near the close of the first semester has helped in 
evaluating the course. With very few exceptions, 
students felt the course was most worthwhile. In 
fact they were agreed that on the whole, “They've 
learned more science than ever before, found that 
it was fun, increased their curiosity about things 
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around them, and have reviewed their philosophy 
of life.” 

The course in the social sciences is conducted 
by a professor of history, Dr. Howard C. Payne, 
who reports that during the year 1952-53 the 
course has undergone complete revision, and is 
currently in a state of reconstruction and experi- 
ment. Integration is being attempted not by a sur- 
vey of the various social sciences as such, but by 
a selective analysis of certain aspects of social activ- 
ity placed within a whole context of human so- 
ciety and culture. Course objectives focus upon 
the development of a holistic concept of human 
relations rather than descriptive knowledge alone, 
and the activation of critical thinking in social- 
cultural phenomena instead of factual stock-piling. 

Dr. Payne writes, “Starting with the assumption 
that human relations provide the essential com- 
mon subject-matter for all the social sciences, in- 
tegration is sought concurrently in three distinct 
ways. First, the inter-relationships between the sci- 
entific study of human relations on the one hand, 
and the study of the other sciences and the human- 
ities on the other; second, human relations are 
placed within their complete social-cultural set- 
ting; third, a way of integration centers around 
the use of a specific integrating theme, the action 
of values and norms in human relations. 

“The course is divided into several blocks, or 
‘units’ of study. Each unit is built around a cen- 
tral problem and a number of sub-topics stated 
in the form of related sub-problems. Lecture and 
discussion methods, together with some use of 
audio and visual aids, are combined within each 
unit. Presentation of relevant facts is made at each 
meeting, and appropriate generalizations reached 
at the end of the session. 

“A sure method for realizing course objectives 
has by no means crystallized. The only clear-cut 
method at this time is that of trial-and-error. 
Reading materials present a major problem. No 
textbook has been used or even sought. Readings 
have been assembled in the library from various 
sources, mainly in the form of brief articles. Other 
material, of a straight factual nature, has been 
prepared in mimeographed form. But the results 
have been far from satisfactory. Much of the pub- 
lished material is too difficult for the average 
freshman student or is confusing because of its 
specialized vocabulary, etc. A related problem has 
arisen in the form of a marked reluctance among 
many students to participate as fully as possible 
in class discussions. Consequently, the instructor 
has so far done more of the thinking in the course 
than is intended. However, noticeable progress is 
being made, and the search for more effective 
ways to implement the concepts underlying the 
course will continue.” 

The fourth course, that in the biological sci- 
ences, is under the joint direction of Dr. W. R. 
Hatch, Professor of Botany, and Dr. H. K. Buech- 


ner, Professor of Wildlife Management. They say: 

“We have been teaching an integrated course 
in the biological sciences since 1946. We have 
taught bona-fide integration from the word ‘go.’ 
We survey the biological sciences, but not in the 
common hyphenated sense (botany-zoology). We 
make use of principles, but the priority we give 
these principles gives a course a different flavor. 

“The cardinal principle that provides the basic 
pattern of the course and governs the presentation 
of the material is the holistic hypothesis. We aim 
to discover the major biological ‘wholes.’ The 
course has a simplicity of structure and the least 
endowed of students can follow the outline. The 
method of presentation is governed primarily by 
our conviction that integration is something the 
student must discover for himself. We use lectures 
simply to present the facts. We do not attempt to 
generalize or interpret, but leave the process of 
synthesis or integration to the students in their 
weekly conferences. The examinations are de- 
signed to test the students’ ability to integrate the 
material.” 

The course is divided into four blocks, with an 
examination following each. The first two deal 
with the “Nature of Life,’ considering (1) the 
structure of living things and (2) the activities 
of living things. The next two blocks of the 
course deal with what might be called the “whole 
animal” and the “whole plant.” The attempt is 
made to show that the over-riding consideration, 
as one tries to define an animal, is the integration 
of development, structure, and function at all lev- 
els. The concept of the whole animal is developed 
first in man. The whole plant is treated in an en- 
tirely comparable and parallel fashion. 

The course directors write, ““The whole, the ob- 
ject of our study and investigation, is the result- 
ant of the interaction of parts or elements and 
represents a new phenomenon, a system, or an 
organism (using the term in its broadest philo- 
sophical sense as well as the more restricted bio- 
logical sense) with inherent characteristics of its 
own. An appreciation of the holistic point of view 
and the recognition of wholes comes only when, 
as with the scientific method, holism becomes an 
accepted way of thinking.” 

The final conclusions of Dr. Hatch and Dr. 
Buechner exemplify the motivation of all inte- 
grated education, not only of biological science, 
and sum up well the total objective: 

“The holistic concept serves as a guide and an 
aid in the achievement of real integration. It also 
helps to erase some of the artificial barriers be- 
tween the physical sciences and the biological sci- 
ences on the one hand and the biological sciences 
and social sciences and humanities on the other. 
The ultimate objective is to develop in the stu- 
dent an appreciation for the relationships between 
the different disciplines and some understanding 
of knowledge as a whole.” 
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How Natural Forces Affect 
The Shapes of Things 


“The Shape of Things” is a comparison of crys- 
tals, soap bubbles, crazed ash trays, insect wings, 
living cells, and other objects that demonstrate the 
rigorous relationship between natural forces and 
forms. Cyril Stanley Smith uses illustrations most 
effectively to clarify the points he makes in the 
Scientific American, January, 1954, pp. 58-64. 


“The writer’s interest in shape arose mainly 
from a realization of the close structural similarity 
of totally different physical things, for example the 
crystal grains in a metal and the cells of biological 
tissue. Many structures of artificial and natural ma- 
terials result essentially from the effective dimen- 
sionality of the interaction of the responsible forces 
rather than from the nature of them.” 


Dr. Smith explains that an isolated polygon can 
have any shape whatever or any number of sides, 
but that as soon as polygons are joined in a con- 
nected network, each polygon shares some of its 
features with neighboring ones. The only regular 
polygons that can fill space by iteration are tri- 
angles, quadrilaterals and hexagons. “It is imme- 
diately apparent that in these symmetric forms 
there is a direct relation between the number of 
polygons sharing each corner and the number of 
sides to each polygon. . . . This relation is true 
even of irregular polygons. Thus, though it is im- 
possible to fill space with a net of regular pen- 
tagons, one can fill it with irregular pentagons; 
. . . The simplest corners are those at which three 
polygons meet, as in the case of the ideal array of 


SOURCE READINGS: INTEGRATIVE MATERIALS AND METHODS 





hexagons . . . then in a sufficiently large net the 
average polygon will be a hexagon.” 

In most biological and physical cell aggregates, 
there is a tendency to form the least interfacial 
area that is possible with the number of cells pres- 
ent. Under ideal conditions, in two dimensions, 
this would result in a uniform hexagonal network. 
“If the origin of the structure is such that cells 
are brought together more or less randomly, or if 
they grow from more or less randomly distributed 
nuclei, less symmetrical structures occur, but the 
interface area does not much exceed the theoreti- 
cal minimum, provided that the various edges meet 
three at a point and that the cells do not differ 
very greatly in size.” 

When fluid films such as soap bubbles meet and 
are strongly influenced by surface tension, a prob- 
lem exists in mathematically describing the shape 
of the bubbles. A theoretical solution was sug- 
gested by Lord Kelvin. He proposed that the bub- 
bles were 14-faced polyhedrons (six square faces 
and eight hexagonal ones) which fill space with 
four polyhedra meeting at each vertex. “For a time 
after Kelvin’s paper it was assumed that a froth 
of soap bubbles really consists of cells of this ideal 
shape — such is the power of theory to halt obser- 
vation. Actually the structure never occurs in froth, 
and it appears in biological tissue only in the very 
rare cases where the cells are arranged with the 
symmetric regularity of a crystal. The ordinary ran- 
dom aggregate of bubbles is stable because of ef- 
fective pressure differences between neighbors 
which produce the necessary curvatures, and not 
because there is a minimum energy configuration 
without pressure differences or curvature. A froth 
cannot exist in a vacuum. There must be a fluid 
medium to maintain and transmit pressure.” 

Glass is an aggregate system that was thought to 
have an amorphous structure. “Actually a glass has 
a definite though irregular structure. The silica 


















































REGULAR POLYGONS that can fill space by means of simple repetition are triangles, 
quadrilaterals and hexagons. The relationship between the number of sides in such poly- 
gons to the number of polygons sharing a corner is: the number of corners divided by the 


number of polygons equals the number of edges of the polygon minus two divided by two. 
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IRREGULAR POLYGONS, in this case 
pentagons, also can fill space by repetition, 
but they need corners of more than one 
type to conform to the rule in the caption 
at left. 


molecules consist of one silicon atom surrounded 
by four oxygen atoms, and these can be linked to- 
gether either with precise long-range regularity, 
as in the lattice of a quartz crystal, or in a struc- 
ture without long-range regularity but with all 
neighbors correct except for slight deviations from 
the ideal bond angle. The difference between a 
glass and a crystal is essentially the same as between 
the lattice of uniform hexagons and the bubble 
array, both of which depend exclusively on three- 
ray corners. In the building of an aggregate of 
bubbles, each new bubble arriving at the periphery 
interacts with those it first contacts and makes the 
best possible local adjustment, in terms of pressure 
and numbers of contacts.” 


It has been found that in the ideal aggregate the 
average number of edges per face is 5 1/7 — four 
hexagons to three quadrilaterals. Actual cell and 
bubble aggregates conform very closely to this num- 
ber. Thus, Dr. Smith states, the mathematical con- 
siderations explain why pentagons are so prevalent 
in nature. 


Since these relations depend upon the mathe- 
matics more than upon the physical forces in- 
volved, the author reminds us that it is not surpris- 
ing to find a close similarity between quite diverse 
structures. ‘‘Statistical studies by Edwin B. Matzke 
and his collaborators at Columbia University have 
shown that the shapes of soap bubbles match closely 
those of vegetable cells, metal grains and animal 
cells. All of these materials average a little more 
than five edges per face.” 


“Tt seems at first astonishing that the cells of 
things as different as metals and a soap froth can 
be almost indistinguishable in shape, but this is 
easily understood when it is realized that the inter- 
faces between crystals are themselves essentially 
liquid-like. The atoms in the boundary between 
two crystal grains are subjected to the opposing 
fields of both lattices. Since both cannot be satis- 
fied simultaneously, a layer of atoms (probably not 
more than three or four atom diameters thick) is 
unable to crystallize. This fluid interface, which 
must be continuous, has associated with it a high 
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BOTH KINDS OF POLYGONS fill a space. 
The only way in which the irregular poly- 
gons can fill the space extensively is to aver- 
age the same number of sides as a hexagon. 


surface tension, which makes it tend to shrink in 
exactly the same way as a soap film.” Only those 
crystals that grow entirely free from contact with 
others can have the highly symmetrical polyhedral 
shape of the ideal crystal. 
“In sum, the structure of any aggregate of matter 
— whether organic or inorganic, biological, natu- 
ral or artificial — depends not only on the interplay 
of forces but also on the very simple but inesca- 
pable mathematical requirements of space-filling.” 
— Ruth Lofgren 


The Origin of Stars and Galaxies: 


A Review of Five Main Theories 


The five main theories of “The Origin of Stars 
and Galaxies” were discussed by Dr. Dirk ter Haar 
in the December, 1953, issue of The Scientific 
Monthly. The author reviewed the observational 
data concerning the emissions, reflections, and mo- 
tions of the stars, galaxies, and interstellar gas 
clouds. | 


The theories considered were: (1) Jordan’s the- 
ory of continuous creation, (2) Garhow’s general 
discussion in connection with the theory of the 
origin of the chemical elements, (3) The Bok- 
Spitzer-Whipple dust cloud hypothesis, (4) Hoyle 
and Lyttleton’s accretion theory, and (5) von Weiz- 
sacker’s general cosmogonical ideas. 

Jordan’s theory was based upon the work of 
Dirac in which he noted the strong experimental 
evidence that the mass and charge of an electron, 
the velocity of light, the mass of a proton, and the 
quantum of action are real constants, that is, are 
independent of time. Using these universal con- 
stants, he constructed a unit of time that is the 
time light takes to travel the distance of the elec- 
tron radius. By dividing the age of the universe 
by this unit, he got a very large, dimensionless 
quantity, about 10*°. Another dimensionless quan- 
tity was found by taking the ratio of the electric 
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force between a proton and an electron to the 
gravitational force between these two particles. 
Here again the number is about 10*. This led 
Dirac to state the following principle, “Any two 
of the very large dimensionless numbers occurring 
in Nature are connected by a simple mathematical 
relation in which the coefficients are of the order 
of magnitude unity.” 

Dr. ter Haar explained that Jordan used a simi- 
lar argument to show that the total mass of our 
universe is proportional to the square of the age 
of the universe, and that its radius is proportional 
to the age itself (which proposes an expanding uni- 
verse). “It is interesting to note that if these rela- 
tions are true, the total kinetic energy and the 
total potential energy (which has a negative sign) 
of the universe are approximately equal, so that 
one is tempted to assume that the total energy con- 
tent of the universe is exactly equal to zero.” 

‘“. . . Jordan assumes that stars are born sponta- 
neously (Spontanenistehung) and shows that a 
spontaneous birth of matter will lead to bodies 
with masses of the order of magnitude of the solar 
mass, provided this creation leaves the total energy 
of the universe zero. The birth cries of such new 
stars are identified with the so-called supernovae. 
A supernova is a star which suddenly produces 
an enormous brightness — much larger than the 
brightness of an ordinary star like the sun.” 

In the theory of Gamow, Alpher, and Herman 
to account for the formation of so many different 
chemical elements, they assume that ‘“‘about three 
billion years ago the density of our universe was 
much higher, its decrease being due to the expan- 
sion of the universe, which is governed by the 
equations of general relativity. During this expan- 
sion density fluctuations may occur and these may 
lead to ‘condensations,’ that is, a region of slightly 
higher density may retain this higher density or 
even increase its density, so that the universe 
which originally was homogeneous will become 
inhomogeneous and populated by mass concen. 
trations. These mass concentrations are the so- 
called proto-galaxies, that is, from them the gal- 
axies are developed.” 

According to the dust-cloud hypothesis, the au- 
thor explains, the effect of radiation pressure from 
stars upon the smoke particles of the interstellar 
clouds will be to blow together the smoke clouds 
to form regions of much higher density. Then in 
these regions some particles will be in the shadow 
of others and so the radiation pressure will not be 
uniform. The particles will tend to move together 
until the cloud becomes opaque to stellar radia- 
tions. “The concentration will slow down until in 
its last stage gravitational capture by the central 
mass conglomeration will again produce a fast in- 
crease in mass.” Dr. ter Haar explained that it is 
far more likely that this theory plays an important 
role in the general cosmogony, but that by itself it 
would seldom lead to the formation of a star. 
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The accretion theory proposes that the inter- 
stellar gas substratum in a galaxy will be concen- 
trated to the plane through the center of the gal- 
axy perpendicular to the axis of rotation. Hoyle 
showed that the larger the mass of the proto-star, 
the faster was the rate of concentration toward the 
center. Dr. ter Haar explains that large masses 
would tend to be disrupted by rotational instabil- 
ity because the parts nearer the center of the gal. 
axy will move with a higher angular velocity than 
those which are farther removed. In the case of 
smaller proto-stars, Hoyle considers that it is pos- 
sible for the proto-star in moving through the 
galaxy “to sweep up sufficiently large amounts of 
material without momentum to counteract the 
centrifugal instability and at the same time to pro. 
vide most of the matter of the final star.” 

The author considers the general cosmogony of 
von Weizsacker to be the most worthwhile because 
it has “the best chance to lead to a more detailed 
understanding of the formation and evolution of 
stars and galaxies.” In this theory all celestial bod- 
ies are divided into three groups according to their 
degree of rotational symmetry: spherical symmetry 
(oldest systems), rotational symmetry, and irregu- 
lar bodies (youngest systems). 

The author described the formation of turbu- 
lence elements, or regions of slightly higher den- 
sity, that trap particles because of their slightly 
larger gravitational field strength. “It thus seems 
possible that such a turbulence element may grow 
in mass, and that in this way the universe may be 
divided into many rotating subsystems which we 
shall call proto-galaxies. .. . 

“Inside such a proto-galaxy there are turbulence 
elements, and a process similar to the one leading 
to the proto-galaxies may take place, leading to 
smaller rotating subsystems, say proto-clusters. 
This process will go on repeating itself as long as 
turbulence exists inside the proto-bodies, and in 
successive steps proto-stars, proto-planets, and 
proto-satellites may be formed.” 


The Concept of Freedom 
In M. K. Gandhi's Thought 


An article on the “Concept of Freedom in Ma- 
hatma Gandhi’s Thought” by Usha Mehta ap- 
peared in the Jour. Univ. Bombay, Vol. XXI (1): 
7-17 (1952). The author explained that the new 
social order as conceived by Gandhi involves a 
radical reconstruction of society on the spiritual 
principle of equal worth and dignity of all human 
beings. This principle does more than merely 
postulate equitable economic opportunities; it 
moralizes all aspects of life. Realization of this 
principle demands freedom since there cannot be 
morality without freedom. 
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“Freedom is thus a right which is inherent in 
every individual conferring upon him the power 
of doing things worth doing. He has it by virtue 
of his humanity.” 

Mr. Mehta reminds us that true freedom, as 
Gandhi and all great men conceive it, is obedience 
to law, the moral law that impels men to seek the 
good and attain it. 

“It is indeed imperative to recognize that man 
is the possessor of reason, otherwise there can be 
no morality and no freedom. And it is reason that 
enables him to differentiate between good and 
evil, and to choose the good... 

“Gandhi speaks of freedom in the specific sense. 
The free man, according to him, is one who is at 
peace with himself, for he has attained equipoise 
with his will. He is therefore capable of directing 
his will to worthy objects and ends, and diverting 
it from unworthy ends. He has completely disci- 
plined himself to obey the Moral Law, the law of 
his being . . . Freedom thus becomes the rational 
synthesis of desires and passions in an integrated 
life. It is rationalized self-control—the integration 
of the heart and the mind, the material and the 
spiritual.” 

Gandhi conceived of such freedom as self-con- 
quest. “It has to be acquired by effort and won 
just as knowledge is to be acquired. It is not a 
gift to be bestowed or conferred by others.” 





Man’s outward freedom is in the measure of the 
inner freedom to which he has attained, Gandhi 
believed. “He was working for a transformation 
in the inner life of the individual through his own 
endeavor and for the reconstruction of the social 
order, through the spontaneous influences released 
by the cooperative efforts of individuals so trans- 
formed ... 

“A free individual in a free society — that is the 
Gandhian ideal, an integrated personality in an 
integrated society. Such an individual lives a bal- 
anced life whose various aspects are equal and 
coordinate and such a society is an equal society 
admitting no hierarchy of great and small, high 
and low but based upon the equal worth of all 
men postulating common humanity.” 

Gandhi realized that a man who would enjoy 
real freedom must extend his sympathies to a 
group wider than that of his community, if pos- 
sible to the whole world. His influence was per- 
haps even more powerful when within prison than 
when outside. The author concluded, “his free- 
dom confers colossal strength, transforms the cow- 
ard into a hero and the sinner into a saint. The 
more that freedom he shares with others, the more 
it increases, and he is more free when his fellows 
are free. His freedom is not to enslave or to ex- 
ploit others but to work out the emancipation of 
the whole human race.” — Ruth Lofgren 





“With all the changes to which physical theory is subjected in modern times, there is just one rock 
which weathers every storm, to which one can always hold fast — the assumption that the fundamental 
laws of nature correspond to a beautiful mathematical theory. This means a theory based on simple 
mathematical concepts that fit together in an elegant way, so that one has pleasure in working with it. 
If a discrepancy should turn up between the predictions of such a theory and an experimental result, 
one’s first reaction would be to suspect experimental error, and only after exhaustive experimental checks 
would one accept the view that the theory needs modification, which would mean that one must look for 
a theory with a still more beautiful mathematical basis.” —P. A. M. Dirac, “Quantum Mechanics and 
the Aether,” The Scientific Monthly, March, 1954, p. 143. 





“Personal misery, buried hopes, impending disaster, and distrust of the prudence and honesty of the 
worldly rulers are apt to make men crave for even a vague hope, whether rigorously provable or not, that 
the ‘world’ or ‘life’ of experience be imbedded in a context of higher, if as yet inscrutable, significance. 
But there is the wall, separating the ‘two paths’, that of the heart and that of pure reason. We look back 
along the wall: could we not pull it down, has it always been there? As we scan its windings over hills and 
vales back into history we behold a land far, far away at a space of over two thousand years back, where 
the wall flattens and disappears and the path is not yet split, but was only one. Some of us deem it worth 
while to walk back and see what can be learnt from the alluring primeval unity.” — Erwin Schrodinger, 
Nature and the Greeks, Cambridge U. Press, 1954, p. 11. 
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UNIVERSAL 


Chin Chi 


Experimental schools are designed to explore departures from the traditional methods of teaching in the hope of 
increasing the effectiveness of learning. Their researches on methodology, etc. have made valuable contributions to our 
understanding of the problems of education and have helped to bring about improvements in the public schools. 

The New Lincoln School is an inter-cultural, inter-racial and inter-economic pilot school devoted to experimen- 
tation in procedures in education. The students and teachers work together in a friendly, informal atmosphere 
that encourages a freedom of expression in the class and permits each student to develop an understanding of the 
subject matter in his own way. 

In 1950 the ninth grade science class at New Lincoln School ‘decided early in the spring that [for the class to 
write a booklet on ‘Within the Atom'] was the best way to work together, review our learnings, and help others by 
them.'' Under the skillful guidance of Mr. Carl L. Swift, their science teacher, the students developed topics such as: 
the structure of the atom, isotopes, medical applications of atomic energy, etc. One of the students was Chin Chi, 
a thirteen year old Chinese girl. She wanted to express what the atom and its broader implications meant to her by 


writing a poem. 


Among all things 
exists 

wondrous diversity, 
And among all things, 
a certain harmony... 


The Universe 
so complex and expansive, 
so expansive... 
far beyond human comprehen- 
sion. 


All its parts, 

stars, moons, planets, 
Spinning, 

ever spinning in set patterns 
and drawn together 

by unknown forces. 


Various stars 

forming constellations, 
Stars, moons, planets 
forming solar systems, 
and scattered particles 
forming galaxies .. . 


Each part of the universe, 

unique 

in itself, 

Each part, 

essential 

to the whole, 

Yet each part, 

only a tiny part 

of the complex and expansive 
whole. 
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Parts 
in need 
of other parts... 


Such is the order, 

the diversity, yet harmony 

existing in the expansive uni- 
verse. 


The Atom 


so complex and tiny, 

so tiny... 

almost beyond human compre- 
hension. 


All its parts, 

protons, neutrons, electrons, 
Spinning, 

ever spinning in set patterns, 
and drawn together 

by unknown forces. 


Different parts 

forming different atoms, 
Different atoms 

forming different elements, 
Different elements 

forming different compounds... 


Each part of the atom, 
unique 

in itself, 

Each part 

essential to the whole, 
Yet each part, 


only a minute part 
of the complex and tiny whole. 


Parts 
in need 
of other parts... 


Such is the order, 

the diversity, yet harmony 

existing 

among tiny atoms 

“the building blocks of the uni- 
verse,” 

And in the expansive 
universe itself. 


The Cell 


so complex and small, 

so small, 

Yet within its walls 

is Protoplasm, 

That essential substance of life 
from which 

all life is formed, 

And without which 

no life can exist. 


Different cells 

dividing, combining 

into certain patterns, 
Separated and drawn together 
by unknown forces. 


Different cells 
forming different tissues, 
Different tissues 





forming different organs, 
Different organs 
forming the different forms of 
life, 
. a flower, 
. a bird, 
~ nai... 


Each cell, 

unique 

in itself, 

Each cell, 

essential 

to a part of life, 

Yet each cell, 

still but a single part 

of all the complex and diverse 
parts 

needed in all manner of life. 


Cells 
in need 
of other cells... 


Such is the order, 

the diversity, yet harmony 

existing 

Among the small cells, 

“the building blocks of life,” 

Among the tiny atoms, 

“the building blocks of the uni- 
verse,” 

And in the expansive universe 
itself. 


How tragic 

that it should 

be man; 

His love and reason 
distorted, and destroyed 
by fear 

and all the byproducts 
of fear; 

Who is today 

on the brink of destroying 
himself 

and his world 

with his very knowledge 
of the makeup 

of man 

and the world 

and the universe .. . 


A knowledge 

with great 

Creative potential, 

and great 

Destructive potential .. . 


And Fear 
being primarily 


destructive, 
Destroys most 
those possessing it... 


Fear, 

that cannot tolerate 
diversity 

and is jealous 

of harmony... 


Fear 

turning nations 
against nations, 

Men against men, 
And men 

against themselves .. . 


And thus, 
the tragic potentiality 
of Man’s newest knowledge. 


Tragic ... Yes... 


.. and so futile... 


For among all things 


exists 

a certain harmony. 

All things 

made up of the same tiny par- 
ticles, 

All things 

related to others, 

drawn towards others, 

in need 
. of others... 


For each thing 

though unique 

in itself, 

Each thing 

though essential 

to the whole, 

Still, each thing 

is but a single part of the whole 
. . of all things. 


All things 
in need 
of each other... 


This, 


true 
... Of people... 


For each person 
is unique 

as an individual, 
Each person 
essential 

to the whole, 
Yet each person, 


only a single part 
of that diverse, complex, and 

wondrous whole. . . 
. . - humanity. 


Different people 

forming different families, 
Different families 

forming different communities, 
Different communities 

forming different nations, 
Different nations 

forming the world .. . 


People 
in need 
of other people .. . 


And this, 
true 
. of nations of people... 


For each nation 

is also 

unique 

in itself, 

Each nation 

essential 

to the whole, 

Still, each nation 

is but a single part 

of the even more diverse, 
complex, and wondrous whole 
... the world. 


Nations 
in need 
of other nations. 


Yes, 
This 
True of all things. 


In diversity 

there is 

beauty, 

And in harmony, 

a dependence, 

an understanding, 
an appreciation .. . 


And 

wondrous diversity 
and a certain harmony 
exists 
among all things: 
Among atoms 

. . and cells, 
Among people 

. and nations, 

Among all in the universe. 





REVIEWS 


An Integrative Approach 


To Mathematics in our Culture 


As it is generally taught, mathematics seems to be 
restricted to the role of a skill or a virtuosity. We 
have been shocked, really, to observe that there are 
a great number of educators who can conceive of 
mathematics in high school as having the chief pur- 
pose of teaching the student to check on the accuracy 
of the cash registers of supermarkets. It is a sad com- 
mentary on the educational philosophy of our times 
that extremely few mathematics teachers and practi- 
cally no teachers of the humanities are even slightly 
aware of the cultural importance and power of math- 
ematics. 

In Mathematics in Western Culture, by Morris 
Kline (Oxford University Press, N. Y., $7.50) we find 
hope that the subject can be restored to its rightful 
place in general education. In presenting in chrono- 
logical order the principal mathematical concepts 
from the arithmetic of the Babylonians and the geom- 
etry of the Greeks up to the mathematics of Einstein, 
Professor Kline does an excellent job of showing how 
these ideas have shaped the world of experience. The 
book as a whole is exciting, rewarding, and readable. 

If our children are truly to become heirs to the ages 
they must come to see not only that mathematizing is 
a function of the human mind but that it is not 
compartmentalized away from human thought and 
expression in art, philosophy, literature, and the so- 
cial philosophies and beliefs which mould the desti- 
nies of men and nations. Not only will the teacher of 
mathematics be afforded a store of material in this 
book with which to rekindle interest and enthusiasm 
in his students, but the teachers of history, social 
studies, literature, etc., should be required by their 
academic administrators to gain fresh insights into 
their subjects by reading it. 

No one can truly be said to understand the past 
four centuries of western culture who does not per- 
ceive the ramifications of the mathematical concepts 
which were applied to the problems of physics by 
Newton, Kepler, Galileo, and the many others who 
were instrumental in bringing about the first scien- 
tific revolution at that time. No social worker, clergy- 
man, teacher of ethics and politics, or psychologist 
can handle the outworkings of materialism and mech- 
anism of our times without understanding how the 
mathematical accomplishments of the 16th and 17th 
centuries powerfully influenced religion, literature, 
art, and philosophy at the same time they were bring- 
ing about a revolution in science and technology. 

Most of us have acquired such ideas and skills for 
human living as we have from such “classics” of lit- 
erature as our academic mentors have required. We 
are thus quite blissfully unaware that we are framing 
our personal lives under the influence of mathemati- 
cal philosophies which were the dernier cri at the 
times when these classics were written. Most of us, 
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alas, are even more ignorant of the fact that the sci- 
ence of the 20th century has undergone another revo- 
lution which is mathematical at its root. Without this 
insight and without at least an awareness of the phil- 
osophical and cultural implications of modern mathe- 
matics, how, then, can we be able to avoid schizo- 
phrenia as we seek to live two lives—the one, of 
science and technology; the other, of human relation- 
ships and the things of the mind and spirit which 
make human life human? 

Professor Kline, by writing this fascinating book 
with such skill, has made a signal contribution to the 
integration of our culture. 


Another recent book on mathematics which has 
come to the reviewer's attention is A Survey of Mod- 
ern Algebra by Garrett Birkhoff and Saunders Mac 
Lane (The Macmillan Co., N. Y., $6.50). This book, 
a revised edition, is certainly not easy reading and 
it is not intended to be read for entertainment. It is 
a college-level text in which the authors “. . . have 
endeavored to set forth this formal or ‘abstract’ ap- 
proach (the deduction of the theoretical properties of 
such formal systems as groups, rings, fields, and vector 
spaces), but . . . have been guided by a much broader 
interpretation of the significance of modern algebra.” 
The authors “express the conceptual background of 
the various definitions used . . . by illustrating each 
new term by as many familiar examples as possible 
. . . because it serves to emphasize the fact that the 
abstract concepts all arise from the analysis of con- 
crete situations.” 

We feei obliged to call attention to this book here 
because it is our painful conclusion that teachers of 
elementary algebra generally fail quite miserably to 
develop a conceptual background for the subject in 
the minds of their students. Algebra for most high 
school students thus becomes another dreadful re- 
quired skill to be abandoned as soon as possible as it 
has, to them, no relationship to an “analysis of con- 
crete situations” or to the wondrous workings of the 
human mind. It should be incumbent upon teachers 
of the subject at all levels to seek to impart this sense 
of unity and meaningfulness. 

Because of the value of algebra in its application 
and effects upon sciences and upon philosophy, the 
subject can be taught adequately with concepts in 
clear focus. Without this, it remains only a special 
skill and nothing more. A subject taught for itself 
alone or because it is an arbitrary “requirement” is 
a luxury and a waste of the student’s time. Mathe- 
matics is often so taught. But algebra which is taught 
as this book presents it can be a rewarding lifetime 
experience for both teacher and student. It should be 
possible to reduce the numbers of well educated peo- 
ple who, although they have had mathematics as part 
of their formal education, are totally unaware of 
matrices, transfinite numbers, and Boolean algebra — 
and the far reaching consequences of the concepts 
contained in them. Since these are so important in 
mathematical logic, and since mathematical logic is 
so influential in a culture (see Morris Kline’s book), 
it follows that we can ill afford to have the great ma- 
jority of our people ignorant of them. - 

Forbidding as this book may appear to many, it 1s 
beautifully organized and should present little diffi- 
culty to any mathematics teacher. — Harvey W. Culp 





Toward Improved Teaching 


Of Language and Writing 


One of the most appalling challenges facing teach- 
ers is the fact that in the span of the thirteen to seven- 
teen years of schooling each generation must acquire 
from forty to fifty centuries of culture. Obviously, if 
this vast cultural heritage is to be acquired, teaching 
must be so efficient that no opportunities are lost. 
But they are lost quite consistently. It seems to this 
reviewer that teachers of the “three R’s,” in assum- 
ing that their subject matter consists only in the acqui- 
sition of skills, fail tragically to impart the cultural 
values in these subjects in the elementary grades. 

In learning the alphabet, most of us get the idea 
that the symbols are arbitrary, existing because some 
authority decided they might be the proper symbols 
to use. Why shouldn’t children be given the exciting 
story of how the letters came to be as they are as they 
learn them? This story is told fascinatingly in The 
Triumph of the Alphabet, A History of Writing, by 
Alfred C. Moorhouse (Henry Schuman, N. Y. 1953, 
$3.50, 215 pages and bibliography). From these well. 
written and profusely illustrated pages any teacher 
can obtain quantities of material with which to “pep 
up” the interest of the jaded student who has become 
bored with the repetitive mechanics of reading and 
writing. Best of all, the stimulants here provided are 
capsules rich in history, geography, ethnology, and 
the “social studies.” Even the alphabet and the first 
two of the classical “R’s” can thus become integrative 
subjects! 


Let us face the fact that most education in our time 
is not only compulsory but it appears to the student 
also as being arbitrary. Moreover, the reasons for 
learning which we give to a child are often poor ones 
at best: social competition, skill so that one can earn 
a living, “take” a course in this “subject” because it 
is “required” before you can go on to something more 
interesting, etc. 

But listen to Moorhouse: “We write for the same 
basic reason that we raise a hat to a friend and shake 
a fist at an enemy, tie a knot in a handkerchief, or fly 
a flag at half mast. These are different methods of 
communicating, of passing on (to others, or to our- 
selves) a message with meaning, but they all agree in 
making their appeal to the eye . . . unlike gesture 
[written messages] can retain their message for an in- 
definite length of time.” Or again, “In the ancient 
tradition of the Chinese, the Egyptians, and the 
Babylonians, the invention of writing was made by 
divine beings. It is natural that such a remarkable 
possession of man should be regarded as something 
beyond his unaided powers of creation . . . But there 
is another reason for putting a high value upon the 
art of writing, . . . it is that writing is pre-eminently 
the art of civilization. Indeed it has made our civiliza- 
tion possible . . . Both public and private life are 
profoundly changed by its acquisition. Without it we 
could not have risen far from a condition of bar- 
barism.” 


What child could not profit by realizing that his 
figures, 1, 2, 3, are evolved from a cursive connection 
of one, two, and three horizontal strokes (page 162 of 


this book)? Do many of us know that the ampersand 
mark, &, is one of some “. . . five thousand shorthand 
signs invented by Tiro, who was Cicero’s freedman. 
His system of shorthand writing lasted for nearly a 
thousand years and the ampersand is used with the 
sense of ‘and’ in several hundred languages.” 

Most critics of modern education will tell you that 
spelling and grammar are two of our great trouble 
spots. This reviewer believes that some of the trouble 
arises from the fact that teachers insist on taking a 
mechanical, arbitrary view of them. Too often, the 
child is given no other reason for the spelling of a 
word that that “it is spelled as it is because that is 
correct.” Spelling becomes, thus, a matter of sheer 
memory or an arbitrary skill, completely devoid of 
significance, relationship to anything else, or mean- 
ing. 

But one can learn a vast amount about his cultural 
heritage by learning spelling and grammar. This is 
admirably shown in The Miracle of Language by 
Charlton Laird (World Publishing Co., Cleveland 
and N. Y., 1953, $4.00). 

Reading this book is a richly rewarding experience. 
Besides its wealth of material and its excellent organi- 
zation, it possesses life, subtlety, wit, and most of the 
other elements of good writing. 

Nowhere has this reviewer found an author who 
introduced a discussion of language with more aware- 
ness and more sensitivity to the essential miraculous- 
ness of human thought and speech. A teacher of gram- 
mar or spelling could make valuable contributions to 
the integrated education of her pupils by showing 
how our language came into being as we now have it. 

Incidentally, this book provides a sound basis upon 
which English and Latin teachers can help each other 
and their students to an understanding of the differ- 
ences between distributive and reflexive languages 
and much of the arbitrariness of the “classical” gram- 
mar of “the King’s English.” Teacher and student 
alike can find means by which the impasse that often 
develops regarding slang, colloquialisms, and dialects 
can be understood. Also running through this book 
is a sane and excellent awareness of semantics. 

For ready reference, the author’s bibliography is 
difficult to use because it is given as a running text 
of the author’s appraisals. The value of these ap- 
praisals, however, makes up for difficulty of format in 
this section.— H. W. Culp 


Works of Significance 
In Low-Priced Editions 


The New American Library continues to publish a 
fine collection of valuable books in cheap editions, 
both classics and recently published works of signifi- 
cance. Also their new Signet Key Book series in- 
cludes first published works described as “keys to 
wider horizons.” The first of these to come out was 
Gandhi, His Life and Message for the World, by 
Louis Fischer (pub. 1954, 25¢) a simply written and 
absorbing biography. Other books in the Signet Key 
series include How to Make a Success of Your Mar- 
riage, by Dr. Eustace Chesser; Speak Better Write 
Better English, by Horace Coon; and The United 
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States Political System and How It Works, by David 
Cushman Coyle, all published in 1954, price 25¢. 
We list a few of the valuable selections recently 
published by Mentor at 35¢: Basic Selections from 
Emerson (edited by Eduard C. Lindeman); The The- 
ory of the Leisure Class, by Thorstein Veblen; Grow- 
ing Up in New Guinea, by Margaret Mead; Greek 
Civilization and Character, by Arnold J. Toynbee; 
The Meaning of the Glorious Koran, an explanatory 
translation by Mohammed Marmaduke Pickthall 
(50¢); The History of the World in 240 Pages, by 
Rene Sedillot; the Bhagavad-Gita, translated by 
Swami Prabhavananda and Christopher Isherwood. 
Also more recently published books are being re- 
printed, such as Rachel Carson’s best seller, The Sea 


Around Us, and Crane Brinton’s The Shaping of the 
Modern Mind, concluding half of Ideas and Men, a 
history of western thought from classical times to 
the present. The reprint covers the period since the 
Renaissance. New World Writing (price 50¢) con- 
tains a cross section of current world literature: po- 
etry, fiction, drama, and criticism. 

Some of these cheap editions can help fill the need 
so often expressed by teachers of general education 
and integrative courses for broadening assigned read- 
ing with minimum cost to the students. The choice 
of books by New American Library seems to be varied 
and without any set order. We are sure they would 
welcome suggestions from teachers as to new reprints 
which would be most valuable. — Marifrances Orser 





NEWS AND NOTES 


Announcement and preliminary notices of dates 
of the Eighth Summer Workshop of the Founda- 
tion for Integrated Education will be found upon 
the next two pages, along with a statement of cer- 
tain continuing purposes which govern the Foun- 
dation’s activities. The reader is thereby reminded 
that research into integrative principles is the basis 
upon which all else must rest. Experience to date 
shows us that direct exchange is required if the 
new requirements are to be agreed upon. The 
workshop process is thus an important part of the 
educational experiments which the Foundation en- 
courages. 

Elsewhere in this issue will be found some ac- 
count of the resolute and sustained development 
of an integrative program on a campus where the 
Foundation happily has the cordial cooperation of 
an affiliate, the general education faculty of Wash- 
ington State College, at Pullman. 

At the invitation of Dean S. T. Stephenson, and 
the Coordinator of Studies (J. C. Rempel), Pro- 
fessor Henry Margenau will conduct a close dis- 
cussion of integrative method and applications 
from March 29th to April 2nd with the whole fac- 
ulty at Washington State. Some account of this 
should appear later, for the work proceeding at 
Washington State may very well provide an- 
swers to questions involved in making integrative 
courses central and not auxiliary to the college 
curriculum. 


An opportunity of considerable importance has 
been presented by the request of Mr. Thomas 
Schuller, Headmaster of Scarborough School, that 
this Foundation work with his faculty during the 
coming year on an experimental program to inte- 
grate their existing curriculum. We have long felt 
the need for exactly this type of study, as it is ap- 
parent that unless integration can occur in sec- 
ondary and elementary schools, its social and cul- 
tural values will never bear fruit. By their very 
nature private schools afford opportunities for re- 
search as pilot operations before the results can 
feasibly be adopted in public school systems. 

Members of the staff of the Foundation are cur- 
rently meeting the faculty of Scarborough School 
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in a series of workshops preparing materials and 
programs which can be introduced into the cur- 
riculum there during the next academic year. It is 
also planned to conduct an adult education course 
in conjunction with this program similar to those 
which we have presented in New York University 
and Philadelphia, but consisting of about fifteen 
sessions. In this way integration can be introduced 
into the community and among the parents of the 
students of the school at the same time that it is 
explored in the formal education of the school. 


Members of this Foundation staff are currently 
cooperating with the Child Education Foundation 
and a few other institutions in the greater New 
York area, in both undergraduate and _teacher- 
education experimental courses. Tests are being 
made of a few clearly defined key concepts. Re- 
ports such as may be warranted by the results of 
these efforts will be made in due course. Oppor- 
tunities to make such concrete trials of this lim- 
ited order are much prized. 


From our modest vantage point in the world of 
education, it seems to us that there is increasing 
evidence of a turn in the tide of the emphasis 
and concern of educators, spiritual leaders, and 
thoughtful people generally. It seems increasingly 
evident that we are moving away from a vague 
uneasiness that something more or better is needed 
in our culture toward a reaflirmation of basic 
principles. This “turn in the tide’ shows itself 
in the increasing frequency with which the im- 
portance of moral principles and ethical con- 
sistency, as well as the centrality of human values 
and the intangibles of existence, are stressed in 
speeches and papers both by educators and 
thoughtful laymen and businessmen. 

With ever increasing clarity we see the need to 
fuse the sciences and the humanities in terms of 
those concrete principles which connect natural 
and moral law. 

It would be of considerable help and interest 
to us if our readers were to alert us to their ob- 
servations of this trend from their points of view 
and in their particular locales. In this way it may 
be possible for us better to serve the growing con- 
cern for a return to fundamentals in education. 





Announcement of the 8th Summer Workshop 


Topic: Integrative Teaching in High School and College 


Dates: Monday, July 19th through Friday, July 23rd 


Place: Wisconsin State College, Milwaukee 


The Foundation for Integrated Education will 
devote its 1954 workshop to the topic, ‘Integrative 
Education: The New Challenge for High School 
and College.” This will be a close examination of 
those distinctive methods now required as a consist- 
ent and common policy in secondary schools and 
colleges, if present general education programs, af- 
fording breadth, are to provide methods for gen- 
uine depth of understanding, and to encourage the 
processes of reflection which lead to insight. 

The program of the 1954 workshop (now being 
finalized) is addressed specifically to the acute con- 
cern which state colleges, and other teachers’ col- 
leges and departments of education, now so prop- 
erly have about the increasing disintegration of 
knowledge, caused by specialization. The philo- 
sophical breakdown is associated, without much 
doubt, with the dismaying ethical deterioration 
we observe today. 

The workshop dates are fixed from Monday, July 
19th, through Friday, July 23rd, 1954. 

The discussion will be opened the first evening 
by Dr. Henry Margenau, Higgins Professor of 
Physics and Natural Philosophy, Yale University, 
who will begin an identification of the require- 
ments at the college level. Continuing under his 
chairmanship, the discussion will be resumed the 
following morning when the implications for sec- 
ondary schools will be articulated. 

By kind invitation of Wisconsin State College, 
Milwaukee, the comfortable and appropriate fa- 
cilities of a teachers’ college will be the scene of 
the discussion. The participants and the activities 
will be housed in Kenwood Hall, on the shore of 
Lake Michigan. The enrollment (limited in part 
by accommodations reserved for our exclusive use) 
is not to exceed fifty, so that discussion will not be 
unwieldy. 

This is the eighth conference offered by the 
Foundation, and the first in a north midwestern 
region. The seven previous summer sessions con- 
centrated upon integrative problems at the college 


level, two at the University of New Hampshire, 
one co-sponsored by the University of Maine, and 
one at Wellesley College in New England; one for 
the south-central area (mounted most generously 
by Oklahoma A & M College); one for the north- 
west at Oregon State College; and one for the 
southwest in Montecito, California. 

The background of the problem to be discussed 
at the workshop is described below. 

American universities and colleges have come 
to recognize quite generally a critical failure at the 
very heart of education. 

To meet the natural and proper needs of a dy- 
namic industrial society, our entire school system 
has for generations been devoted to the effective 
production of specialists. Once knowledge became 
increasingly specialized, its separate fragments rap- 
idly became more and more diversified. Each 
channel narrowed until at last the meaning of 
human life—the relation of man to the orderly uni- 
verse in which we live—ceased to be the great quest 
which it must be if the individual is to have the 
purpose,and the faith to which he is entitled. The 
resultant loss of personal integrity and wholeness 
of view can only be rectified through integrated 
education. 

In the nineteen forties many colleges and uni- 
versities tried to devise means to remedy the de- 
fect. On nearly every campus programs, usually 
known as general education courses, were insti- 
tuted. These offer breadth, but do not display the 
integration (which depends upon depth) required 
to correct the failure. Furthermore, the concern of 
integrated education must be shared by secondary 
schools and colleges. The institutional barriers be- 
tween these two levels of education have been a 
major obstacle in achieving the breadth of knowl- 
edge which the general education movement was 
meant to produce. 

The causes of this frustration became clear to 
many teachers. They realized that genuine inte- 
gration and insight could be reestablished as the 





central aim of education if an agency could be set 
up to make a thorough study and a wide dissemi- 
nation of the means and methods to be employed 
in arriving at valid conceptual knowledge. It is 
always astonishing to find that the processes by 
which we know things in common are not widely 
understood. This study in recent years has been 
generally neglected. As a consequence, the educa- 
tional system has at times extended training far 
beyond limits proper to it. It is possible, for exam- 
ple, to train human beings to operate the decimal 
system and to pick up other mental skills and 
habits just as they may be trained in physical skills 
and habits, without any real knowledge of the 
principles employed. Thus competent technicians 
may be turned out, and good thinking ability is 
discouraged. Understanding, as against knowledge, 
is something far beyond information or training 
in skills. 


Second, the investigation in the nineteen forties 
showed that a very particular inquiry would have 
to be made into various aspects and workings of 
that special form of knowledge called science. This 
_is necessary, first of all, for the development of 
true science itself. The advancing frontier of sci- 
ence today, in contrast with activity in its well- 
established areas and in some of its applied forms, 
calls not only for competence in mathematics but 
also for what might be called wholeness of talent, 
a reflective and balanced mind, a faith in order, 
and a philosophical competence, not previously 
required. 


Third, the actual cultural meaning of recent 
science must be investigated and stated in forms 
which non-science teachers (and especially teach- 
ers of teachers) could use with confidence, in order 
to liberate into the school system the true meaning 
(that is, the cultural significance) of all that has 
happened in science in recent decades. If disinte- 
gration is to be arrested, then science must be rec- 
ognized and used as a cultural mood, as well as for 
technical advances. The encouragement of the 
humanities alone is not enough, and eventually 
their encouragement in a democracy becomes im- 
possible if the sciences are not made an integral 
part of the general cultural evolution. 


Fourth, it has become clear that research of an 
integrating nature is necessary in those disciplines 
which fall between the traditional courses of estab- 
lished institutions of learning. Funds are not avail- 
able at present to carry on investigations that will 
illuminate the connections between the social and 
physical sciences, between the process of history 
and the process of nature, between the realm of 
values and the realm of facts. 


The foregoing are major aspects of a research 
program essential to the arrest of disintegration 
in genuine education. We do not need to develop 
here the manifold importance of education in a 
democracy, something which must go far beyond 
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mere literacy or technical ability, important as 
those are. But we are in duty bound to direct at- 


tention to one or two neglected major facets of 
this relationship. 


The United States was founded by men who 
were less distracted by a complex science than we 
are, for they lived in a simpler time when men 
could still see the world of learning as a whole. 
They understood, however, the fundamental 
union of natural law and moral law, and saw that 
constitutional law must rest on the same base. To 
this conviction they could and did add a new doc- 
trine, namely, that individual freedom is a func- 
tion of such law, and that authoritarian and tyran- 
nical governments, on the one side, and the an- 
archy resulting from no philosophy at all, on the 
other, are the disastrous results of ignorance. 


Hence they wrote first the Constitution, per se, 
and into this they reflected their knowledge of, and 
confidence in, natural-moral law. They added the 
Bill of Rights, to define aspects of the freedom 
made possible to man under law. Significantly, 
these memorable events took place in Philadel- 
phia. 

For nearly two hundred years the people of the 
United States have tried to live, to proclaim, and 
to defend that faith in law and that freedom. But 
our educational system has increasingly neglected, 
as the core of its curriculum, those studies of natu- 
ral-moral law which support the concept of free- 
dom. It is therefore essential to deliver into the 
educational stream the new and powerful concepts 
of natural law which recent developments, espe- 
cially those of deductive-exact science, provide, 
but which the school system does not possess in 
usable form, and hence no longer places in the 
center of the curriculum. Neither exhortation nor 
flag-waving are substitutes for this program. 


Universities and colleges are not set up to do 
the research called for by this grave crisis in edu- 
cation. It is educational research directed to the 
wholeness of things that is now required. Faculties 
are composed of specialists organized in depart- 
ments, headed by men who have usually arrived 
where they are by reason of their competence as 
specialists and their devotion to one field. Presi- 
dents and deans have no means for conducting the 
required studies in concepts and methods of know- 
ing. Trustees may not have acquaintance with the 
new need. Funds for these purposes are not in- 
cluded in institutional budgets, nor are any large 
fund-granting institutions organized to spend in 
this area, which has only recently emerged into 
clear view. Most citizens are themselves the prod- 
ucts of the very system which is now in use. The 
situation is known fully only to those who have 
studied the matter in its true perspective. It is re- 
markable and hopeful indeed, that many teachers 
have at last found out that there is this need, and 
that it can be filled. 











